Ecologists have long sought to identify environmental and ecological traits influencing space use by individuals. Prey availability, habitat type, conspecific interactions, and sex are cited as determinants of carnivore spatial behavior, although empirical evidence of relationships between variables and home-range size are rare. We examined the relative importance of different ecological factors on the spatial behavior of Pallas's cats (Otocolobus manul), mesocarnivores native to the montane steppes of central Asia. Between 2005 and 2007 we estimated home-range size for 9 male and 16 female Pallas's cats. Cats used large and variable home ranges, with male home ranges 4-5 times the size of female ranges. Contrary to predictions, home-range size did not increase in response to low prey availability or seasonality. Smaller home ranges were associated with higher coverage of preferred rocky habitats in the home-range center, whereas larger home ranges were associated with higher connectivity of rocky habitats in the periphery of home ranges. This suggests that space use by Pallas's cats is a function of sex and is mediated by the distribution and availability of habitats. Because of interspecific predation pressure experienced by Pallas's cats, we argue that their spatial behavior originates from trade-offs between accessing food and maintaining proximity to habitats that provide cover from predators.
Ecologists have long sought to identify environmental and ecological traits influencing space use by individuals (Gittleman and Harvey 1982; Tufto et al. 1996) . Spatial behavior has been associated with the distribution of limiting resources and is a function of social system and sex (Boydston et al. 2003; Mitchell and Powell 2004; Pierce et al. 2000; Schoener 1981) . Carnivores also may adjust home-range size in response to prey abundance, because they may have to travel more widely to obtain sufficient resources when food is scarce (Herfindal et al. 2005; Litvaitis et al. 1986; Powell et al. 1997) . However, the relative influence of prey availability is likely to change with prey ecology and the energetic requirements of the predator. Prey are expected to be a more-dominant factor in the lives of large carnivores with large energy budgets that hunt clumped mobile prey than for mesocarnivores with more-modest energy needs and more-numerous, less-mobile prey resources (Carbone et al. 2007) . Carnivores also alter their spatial behavior according to habitat characteristics and degree of habitat connectivity (Gehring and Swihart 2004; Moyer et al. 2007 ), reflecting their need for resources associated with particular habitats. Because mesocarnivores are often predated by larger sympatric members of their guild, cover is an important habitat feature (Donadio and Buskirk 2006; Hunter and Caro 2008) . Interspecific predation has been hypothesized to favor strong expression of antipredator responses among mesocarnivores, such as the utilization of habitats that provide cover and mediate escape (Hunter and Caro 2008; Ritchie and Johnson 2009) .
We investigated potential ecological and individual-level influences on the home-range size of Pallas's cats (Otocolobus manul), a monotypic genus (Johnson et al. 2006 ) listed as Near Threatened both locally and globally (Ross et al. 2008 ). Pallas's cats are small (3-to 5-kg), solitary carnivores endemic to the grasslands and montane steppe of central Asia, where they are predated by large birds of prey, domestic dogs, red foxes (Vulpes vulpes), and wolves (Canis lupus), and are hunted by humans (Ross 2009) . Observations suggest that Pallas's cats reduce predation risk by selecting structurally complex habitats that provide cover from predators, in preference to open habitats with poor cover (Heptner and Sludskii 1992; Ross 2009; Ross et al. 2010a ). We used radiotelemetry to explore the influence of sex, conspecific interactions, and season on home-range size, and sought correlative associations between habitat properties (habitat type, prey, and shelter) and home-range size. Because the study area had a highly seasonal climate, and prey availability varied between seasons (Ross et al. 2010b ), we hypothesized that Pallas's cats would increase their home-range size to compensate for decreased prey availability in winter, corresponding with general predictions for carnivores (Harestad and Bunnel 1979) . Because Pallas's cats show selection for complex habitats providing cover (rocky and ravine habitats) and avoidance of open habitats (steppe-Ross 2009; Ross et al. 2010a) , we also predicted that home-range size would be a function of the proportion and arrangement of available habitats. We tested the following predictions: 1) sex affects the spatial organization and home-range size of Pallas's cats; 2) there are seasonal differences in home-range size; 3) higher prey availability results in smaller home ranges; 4) high coverage of preferred habitat close to the home-range center is associated with smaller home ranges; 5) high coverage of avoided open habitat within the home-range center is associated with larger home ranges; and 6) high connectivity of preferred habitat is associated with larger home ranges. Fig. 1 ). Elevation ranged from 1,200 to 1,680 m and the climate was continental: during the study the mean annual temperature in the study area was À1.28C, with highs of 388C and lows of À438C. Two seasons were recognized based on average daily temperature: in summer (15 April-14 October) average daily temperature was typically above 08C, whereas in winter (15 October-14 April) it was typically below 08C (Ross 2009 ). Annual precipitation was 165 mm, with more than 80% falling as rain in summer. During winter precipitation fell as snow, and there was a complete lack of vegetative growth (Van Staalduinen et al. 2007 ). We defined 4 habitat types (spatial cover of study area-steppe 69.2%, mountain steppe 15.4%, rocky 9.6%, and ravine habitat 5.8%) based on topography, substrate, and vegetation (Ross 2009; Ross et al. 2010a ). All habitat boundaries were mapped (Fig. 1 ) using a global positioning system (Garmin eTrex; Garmin Inc., Olathe, Kansas) attached to the handlebars of an off-road motorcycle.
MATERIALS AND METHODS
Capture.-We captured adult Pallas's cats by chasing and catching them by hand (n ¼ 13), digging them out if they entered a marmot (Marmota sibirica) burrow (n ¼ 14), and by leghold traps (n ¼ 2; Victor Soft Catch #1.5; Oneida Victor, Inc., Ltd., Euclid, Ohio). Leghold traps were only set during crepuscular activity peaks, and were checked hourly from a vantage point when set. Captured cats were restrained without anesthesia, fitted with a very-high-frequency radiocollar (M1830; Advanced Telemetry Systems, Isanti, Minnesota) weighing 40 g (0.8-1.3% of cat body mass), and released at the point of capture. We determined the sex of captured cats and checked for injuries or tooth damage; no distress or injuries were observed as a consequence of capture, and because collars were hidden by thick fur they did not affect the camouflage patterns of Pallas's cats. We tested for differences in mean distance moved by Pallas's cats between the first 5 locations and the second 5 locations to determine whether there was an effect of capture on movement patterns. Trapping and handling techniques complied with guidelines of the American Society of Mammalogists (Sikes et al. 2011) and were approved by the University of Bristol's Ethics Committee.
Home-range estimation.-We located Pallas's cats using a handheld 3-element yagi antenna (AF Antronics, Inc., Urbana, Illinois) every 1-5 days, and determined activity by signals with erratic strength and pitch (Nams 1989 ). Up to 3 positional bearings were used to locate the Pallas's cat and move closer. We then estimated locations by triangulation (63.6%) using !3 bearings, taken within a period of 15 min, or the cat was approached until sighted and an exact global positioning system location was taken (36.4%). Triangulations were calculated using Locate software (Nams 2006) . For homerange analyses we disregarded all triangulated locations with an error ellipse greater than 50 ha. Radiotelemetry error was calculated using the location error method for 33 transmitters deployed at different locations representing the habitats, slope, and elevations most commonly used by Pallas's cats (Zimmerman and Powell 1995) .
Site fidelity tests were implemented within Animal Movement Analyses Extension (AMAE) for ArcView 3.3 (ESRI, Redlands, California) to determine whether home ranges existed. One hundred simulations were run for each cat, starting at the 1st fix taken during the respective season and using a step length equal to actual step length, and a randomly generated turning angle (Hooge and Eichenlaub 2000; Spencer et al. 1990 ). Fidelity was shown for all adult cats and so we estimated fixed-kernel home ranges using least-squares cross validation for bandwidth selection within the Animal Movement Extension (Seaman and Powell 1996) . To determine areas of concentrated use or core areas within home ranges we used cluster analysis using nearest neighbor distances (Kenward et al. 2001 (Kenward et al. , 2003 . A 0.1% iteration a-level was used to exclude outlying points sequentially. A graph of area versus percentage of locations was plotted and the core area was identified by a discontinuity in the trend; 95% and 60% kernels were used to define the outer and core home-range boundaries. We also calculated minimum convex polygon home ranges for the purpose of comparison with published literature. Only home ranges with telemetry fixes for the full year or season and asymptotic size estimates were used in analyses.
Spatial overlap between Pallas's cats.-Area overlap between 95% and 60% kernel isopleths between pairs was measured using ArcView 3.3 and the percentage overlap calculated as HR 1,2 =[(A 1,2 /A 1 )+(A 1,2 /A 2 )]/2,where HR 1,2 was the average proportion overlap, A 1,2 was the area of overlap, and A 1 and A 2 were the home-range sizes of animals 1 and 2. A dynamic overlap test was calculated between Pallas's cats with overlapping home ranges using Ranges 6 software (Kenward et al. 2003) . The geometric means of observed and random distances between pairs of Pallas's cat locations, taken within a 2-h period on the same day, were compared using Jacobs's index, which varies from À1 (strong avoidance) to þ1 (strong association); a value of zero indicates that locations are positioned randomly in relation to each other (Jacobs 1974) .
Habitat arrangement within home ranges.-To evaluate the potential effect of landscape arrangement on home-range size, we delineated landscape sampling circles at 4 spatial scales (500-, 1,000-, 2,000-, and 3,000-m radii) around the harmonic mean center of each female home range (Kie et al. 2002) . Because the study area size limited sampling circles to a maximum radius of 3,000 m or 28.3 km 2 , we were unable to include males in the habitat analyses because their home ranges extended beyond the 3,000-m radius. We used sampling circles because landscape variables were correlated with home-range size if measured at the same scale, and so were not independent if calculated within the home range itself. However, variables measured within independent concentric circles were completely independent of home-range size and so provided a valid measure of the effect of habitat coverage and arrangement on home-range size (Kie et al. 2002) . We used Fragstats software (McGarigal and Marks 1995) to measure the spatial properties of habitat variables within sampling circles (Table 1) ; variables were chosen for their biological relevance and independence (Hargis et al. 1998) .
Prey availability.-We used seasonal, habitat-specific rodent and pika (Ochotona dauurica) densities estimated by Ross et al. (2010b) to create prey abundance variables. The majority of Pallas's cat diet consists of rodents and pikas (85.5%), with strong selection for pikas (Ross et al. 2010b ). To reflect prey use, we created a BIOMASS variable (kg prey/ sampling circle), indicating total prey abundance in the given area, by multiplying habitat-specific prey biomass (biomass/ha) by the area (ha) of each habitat within sampling circles. A PIKA variable (number of pikas/sampling circle), indicating the abundance of preferred prey resources, was created by multiplying habitat-specific pika density (number of pikas/ha) by the area of each habitat within sampling circles. Because prey density was significantly higher in summer than winter (Ross et al. 2010b) , season also was used as a surrogate for the potential effect of prey availability. Marmot burrow availability.-Because marmot burrows were used by Pallas's cats for daily resting sites and for predator escape, we created a BURROW variable to test its influence on home-range use (Table 1) . Habitat-specific burrow density was estimated using 33 randomly selected walking transects averaging 1.6 km in length (range 0.3-4.5 km) and covering a total of 53 km (Ross 2009 ): the perpendicular distance from the transect line to the burrow was measured, and burrow density in rocky, mountain steppe, and steppe habitats was estimated using Distance version 4.0 software (Thomas et al. 2003) . We ran several parametric models, and used the uniform cosine model to fit a global detection function for density estimates. In ravines, only the distance to the ravine edge could be surveyed, so total counts of burrows were taken and the density was calculated by multiplying ravine width by the transect length. We assigned burrow abundance to sampling circles by multiplying habitat-specific burrow density (number of burrows/ha) by the area of each habitat within sampling circles.
Statistical analyses.-Dynamic interactions between individual Pallas's cats with overlapping home ranges were tested using a 1-sample t-test, where the significance of attraction or avoidance was compared with zero. The effect of year (2005-2006 or 2006-2007) , sex, and season on 95% kernel home ranges (natural logarithm [ln] transformed) were analyzed using general linear models, with cat identity included as a random factor in models. Effect sizes were assessed using omega-square values (x 2 ). Linear mixed models with restricted maximum-likelihood estimation were used to explore correlative relationships between habitat arrangement, prey, and the natural logarithm of seasonal 95% kernel homerange size. Analyses were conducted using MLwiN 2.15 software (Browne 2009 ). Cat identity was included as a random factor in models to control for the effect of identity on fixed effects, and year and season were used as fixed effects in all models to control for their potential influence on homerange size. An information theoretic approach was used to rank 6 a priori candidate models related to specific hypotheses (Burnham and Anderson 2002) . We used Pearson's correlation to evaluate associations between variables and models were run using orthogonal habitat variables calculated within sampling circles at 500-, 1,000-, 2,000-, and 3,000-m radii. Morecomplex models were not evaluated because of correlation between variables and the small sample size. Models were defined according to 6 contexts. First, the ''prey availability'' model included total prey biomass (BIOMASS) within habitats used by Pallas's cats. Second, the ''pika availability'' model included pika abundance (PIKA) within habitats used by Pallas's cats. Third, the ''preferred habitat'' model described the density and distribution of preferred habitats. Rocky habitat mean patch size (ROC_MPS) was included to indicate rocky habitat availability and size, and marmot burrow (BURROW) abundance was included to indicate the availability of underground cover. Fourth, the ''open habitat'' model reflected the dominance of open and exposed steppe habitats with poor cover (%STEPPE). Fifth, the ''connectivity'' model highlighted the connectivity of preferred rocky habitat (CONNECTIVITY), reflecting the provision of preferred habitat and the feasibility of traversing an area while maintaining close proximity. Sixth, the ''null'' model contained the random factor (cat identity), year, and season as fixed effects. This assumed that identity, year, and season were the most important factors determining home-range size and represented a baseline from which alternate hypotheses could be compared.
Model assumptions were checked graphically by examining the leverage of cases and the normality of residuals. A ratio test was used to determine if models including cat identity had a significantly better fit than models without, and whether cat identity should be included (Baayen et al. 2008) . We used Akaike's information criterion adjusted for small sample size (AIC c -Hurvich and Tsai 1989) to evaluate candidate models for inference and further exploration; the model with the lowest AIC c value was regarded as the best, and models within 2 AIC were considered to be competitive (Burnham and Anderson 2002) . The relative weight of evidence for each of the 6 candidate models was calculated using Akaike's weights (w i - Burnham and Anderson 2002) . Covariate estimates were presented as differences from the intercept, and a z-test was used to determine if coefficients were different from zero. We also assessed relationships and fit between natural logarithm home-range size and each habitat variable using Pearson's r with a sequential Bonferroni correction for multiple comparisons to adjust for experiment-wide error rate (Kie et al. 2002) . All statistical tests employed an a-level of 0.05 and all means are 6SE.
RESULTS
We captured a total of 29 Pallas's cats (13 males and 16 females). The mean distance moved between the first 5 locations after capture and the second 5 locations did not differ (t 25 ¼À0.525, P ¼ 0.61), suggesting that there was no effect of capture on movement patterns. Telemetry error, measured as the median deviation between estimated and real locations of transmitters, was 71.0 6 10.3 m at a mean bearing distance of 436 m (n ¼ 99). The mean error ellipse from triangulated fixes and included in analysis was 5.15 6 0.16 ha. The majority (86.2%) of locations were classed as active and were taken during crepuscular activity peaks.
Home-range size.-At least 1 seasonal home range was estimated for 25 cats ( Table 2 ). The mean number of locations used to calculate annual home ranges was 80.4 (SE 2.5, range 72-94 locations), and 42.5 (SE 1.3, range 34-54 locations) for seasonal home ranges. Annual 95% kernel home ranges ranged from 20.9 to 207.0 km 2 (X ¼ 98.8 6 17.2 km 2 ) for males, and ranged from 7.4 to 125.2 km 2 (X ¼ 23.1 6 8.9 km 2 ) for females. Incremental cluster polygons indicated that core areas were most prominent using 60% of locations. Annual 60% core areas ranged from 5.7 to 50.3 km 2 (X ¼ 16.8 6 5.6 km 2 ) for males and from 1.3 to 22.0 km 2 (X ¼ 4.2 6 1.5 km 2 ; Table 2 ) for females. There were too few male samples across years to test the effect of year on home-range size, but no effect of year was found for female home-range size (F 1,15 ¼ 0.60, P ¼ 0.45, x 2 ¼ 0.05). There also was no effect of season on male (F 1,10 ¼ 2 ¼ 0.39). The largest differences between male and female home-range sizes occurred in winter (Table 2) .
Spatial overlap between Pallas's cats.-Males were more likely to have overlapping home ranges than females (Fisher's exact test, d.f. ¼ 1, P , 0.005). Of 23 male pairs, 13 (56.5%) overlapped, whereas only 3 (7.9%) of 38 female pairs overlapped. Male-male mean 95% kernel overlap was 13.4% 6 17.2%, and mean overlap between all female pairs was 1.5% 6 0.9%. For overlapping male ranges, maximum and mean overlap were 52.3% and 23.7% 6 16.8%, respectively. Only 4 males had overlapping 60% kernels, with a maximum and mean of 44.3% and 8.7% 6 16.8%, respectively. The 3 overlapping female ranges had maximum and mean 95% overlaps of 27.4% and 19.7% 6 10.0%; 2 female pairs had overlapping 60% kernels of 11.2% and 40.7%. Male home ranges overlapped an average of 2.7 (range 1-4) known females. Despite static overlap between individuals, no dynamic interactions were found. Jacobs index was not different from zero between males (X ¼ 0.01, range À0.11-0.2; t 11 ¼ 0.21, P ¼ 0.84), or between males and females (X ¼ 0.06, range À0.07-0.36; t 11 ¼ 1.41, P ¼ 0.19), suggesting that locations were randomly located in relation to one another. There were too few overlapping females to test for interactions.
Effects of habitat configuration on female home-range size.-A total of 24 seasonal home ranges from 14 individual females was used to model female home-range size. Models improved at all scales by including cat identity (v 2 ! 7.3, P , 0.05), indicating that individual had an effect on home-range variation. At the 500-m scale the ''connectivity'' model was highest ranked (Table 3) . Covariates indicated that smaller home ranges were associated with greater rocky habitat connectivity (z ¼ À4.53, P , 0.005; Table 4 ). There also was a negative correlation between rocky habitat connectivity and home-range size (r ¼ À0.61, n ¼ 24, P , 0.05; Table 5 ). This supported prediction 4, where greater accessibility of preferred rocky habitat within the core home-range area was associated with smaller home-range size.
At the 1,000-m scale ''connectivity'' was the best model. The ''null,'' ''prey availability,'' and ''open habitat'' models were not competitive but were within 4 AIC c of the best model (Table 3 ). The effect of the association between rocky habitat connectivity and home-range size was reduced relative to the 500-m scale (r ¼ À0.57, n ¼ 24, P , 0.05), but still indicated that better connectivity was associated with smaller home ranges (z ¼ À2.61, P ¼ 0.007). Contrary to prediction 3, we found no association between the number of pikas or total prey biomass and home-range size at the 500-m (z ¼À0.48, P ¼ 0.68 and z ¼À0.65, P ¼ 0.52, respectively), or 1,000-m (z ¼ 0.36, P ¼ 0.72 and z ¼ À1.84, P ¼ 0.07, respectively) scales. At the 2,000-m scale, ''connectivity'' was again the best model. However, in comparison to smaller scales, there was a reversal of the association between rocky habitat connectivity and home-range size (r ¼ 0.72, n ¼ 24, P , 0.005). Greater connectivity of rocky habitat within 2,000 m was associated with larger home ranges (z ¼ 3.56, P , 0.005; Table 4 ).
The ''preferred habitat'' model was most strongly supported at the 3,000-m scale. Home-range size was positively associated with the mean patch size of rocky habitat (z ¼ 4.61, P , 0.005; Table 4 ).
DISCUSSION
Pallas's cats had large home ranges relative to other carnivores of their size (Jetz et al. 2004; Lindstedt et al. 1986 ). However, within the study population there was a large variation in home-range size, which could be partially explained by cats having individual strategies to deal with factors such as the type and distribution of available habitat. Contrary to expectations, we found no effect of prey availability or season on home-range size variation, and conspecific interactions appeared to affect only the spatial patterns of males, through their overlap of multiple females. Although our results do not question the importance of an adequate prey base for Pallas's cats, they indicate that prey was not a primary factor influencing female home-range size, as has been indicated for other carnivores (Herfindal et al. 2005; Litvaitis et al. 1986; Powell et al. 1997) . We found that homerange size was more strongly influenced by sex, and for females, the connectivity of rocky habitats within and surrounding the home-range area.
Spatial overlap.-Male home ranges overlapped those of up to 3 females and this, coupled with observations of males mating with several females (Ross 2009 ), suggests a polygamous mating system typical of felids (Clutton-Brock 1989) . The sparse distribution of females probably explains why males had ranges 4-5 times larger than those of females and, although untested, female distribution seems a likely determinant of male home-range size. Although our sample size was not adequate to test for territoriality, male home ranges were not exclusive. The spatial overlap between males could be associated with large home-range size, making boundary maintenance difficult (Buskirk 2004) . Alternatively, unpredictable resource availability could make exclusivity impractical because resources outside the home range may be required in the future. In contrast to males, there was little spatial overlap between females. This was possibly a consequence of the patchy nature of preferred habitats and the smaller home-range size of females (Fig. 1) . If traversing the large and generally avoided open habitats separating selected habitats resulted in a risk of predation (Ross 2009; Ross et al. 2010a) , the arrangement of landscape features may result in a natural spacing mechanism. However, female territoriality cannot be ruled out, and the low spatial overlap may be a consequence of competition for limited resources, such as sparse prey during winter (Ross et al. 2010b) .
Prey abundance.-Despite high variability in prey abundance between samples, we found no relationship between prey abundance and home-range size. Consequently, our data did not support the predicted negative association between home-range size and prey abundance in core areas. This could be due to a number of factors. Although sampling was comprehensive, it is possible that it failed to capture spatial or temporal variability in prey density (Ross et al. 2010b ) and thus did not adequately represent prey conditions. It also is possible that prey availability was adequate, or in surplus, during our study and therefore was not a factor affecting home range within the sample period. But the most likely reason is that carnivores that feed on small prey have relatively low hunting costs (Carbone et al. 2007 ); prey density is thus less likely to influence mesocarnivore home-range size. Habitat arrangement.-Overall, female home-range size was most strongly influenced by habitat arrangement, but habitat effects changed with the scale of analyses. Rocky habitat connectivity was the single most influential factor. Rocky habitats were characterized by lower prey densities (Ross et al. 2010b ), better cover (Ross et al. 2010a) , and, based on our observations, superior background-matching camouflage than other habitats. Pallas's cat antipredatory behavior, of lying low and motionless when using rocky habitats, also suggested value of this habitat as cover rather than for prey resources (Ross 2009 ), although it is likely that rocky habitat edges were used to access prey resources effectively. At the 500-to 1,000-m scale, that is, close to the home-range center, high rocky habitat connectivity was associated with smaller home ranges, supporting our prediction that female home ranges were smaller where important resources are abundant. The change in sign of the connectivity variable from negative to positive between the 500-to 1,000-m and the 2,000-to 3,000-m scales suggested a threshold, where good connectivity of rocky habitat in the home-range core area was associated with small home ranges, and good connectivity in the periphery of the home range was associated with larger home ranges. This suggests that rocky connections improved access to the outer regions of the home range, and led females to explore and expand their home-range area. It is possible that opportunistic expansion of the homerange area minimized the probability of resource depletion, or reduced the potential costs of displacement by incoming predators.
Our analysis highlights the potential importance of habitat arrangement and resource connectivity in determining the spatial behavior of mesocarnivores. There is a growing awareness that mesocarnivores employ risk-sensitive foraging and make habitat-based trade-offs between food and safety (Lima and Dill 1990; Thompson and Gese 2007 ). Pallas's cats appear to select habitats that reduce foraging risks (Ross 2009; Ross et al. 2010a) , as has been reported in swift foxes (Vulpes velox), red foxes (V. vulpes), and wild dogs (Lycaon pictusMills and Gorman 1997; Mukherjee et al. 2009; Thompson and Gese 2007) . We found no evidence of prey-availability, seasonal, or social influences on home-range size, and argue that the strong association between habitat arrangement and female home-range size was a consequence of predation pressure. The open and exposed nature of the habitats in our study area most likely enhanced the effect of habitat arrangement on home-range size, and should be tempered in mesocarnivores with better access to cover. Nevertheless, examination of our Pallas's cat data, alongside comprehensive analyses of carnivore ecology (Carbone et al. 2007) , suggests that although accessing prey is of undoubted importance to mesocarnivores, there may be strategic differences between small and large carnivores due to their differing requirements and the ecology of their prey. A mechanism explaining Pallas's cat home-range patterns and potentially those of other mesocarnivores is that because mesocarnivore prey are numerous, and unable to move large distances, prey are less likely to influence mesocarnivore space use; and mesocarnivores are subject to interference competition and, when the risk of predation is high, spatial patterns may be more strongly influenced by the configuration of those habitats providing cover and facilitating safe movement. Under these conditions, the relative importance of habitat properties and habitat partitioning increases as determinants of mesocarnivore fitness, whereby habitat arrangement becomes a more important determinant of space use than prey availability. Our study indicates that these postulates deserve further investigation.
Our results also have implications for the conservation of Pallas's cats. Because natural habitat fragmentation had an area-restricting effect on female Pallas's cat home ranges, anthropogenic fragmentation, which is increasing in Mongolia through overgrazing, mining, and infrastructure development (World Bank 2003 , 2006 , is likely to have a similar effect. Fragmentation could restrict the ability of Pallas's cats to expand their home-range area to counter natural environmental fluctuations. Their large spatial requirements also increase the probability of impacts due to fragmentation (Haskell et al. 2002 ). This in turn may make the species difficult to protect within reserves (Woodroffe and Ginsberg 1998) , because only very large reserves will be capable of accommodating intact populations.
